Single crystal analysis was determined with a STOE IPDS single crystal diffractometer using Mo K -irradiation. Structure refinement was done using SHELXL-97.
2 3-(3-Hydroxy-propyl)cyclohex-2-en-1-one (10a). To a solution of 3-chloro-1-propanol (0.50 mL, 0.57 g, 6.00 mmol) in absolute THF (6 mL) was added a solution of MeMgCl in THF (2.18 mL, 0.45 g, 20%, 6.00 mmol) at -78 °C. After the gas evolution had ceased, magnesium turnings (0.16 g, 6.54 mmol) were added and the mixture was heated to reflux. After 3 h the mixture was cooled to -10 °C and 3-isobutoxycyclohex-2-en-1-one 3 (9) (0.67 g, 4.00 mmol) was added slowly dropwise. After 1.5 h the reaction was allowed to warm to 0 °C and then saturated aqueous NH 4 Cl solution (1 mL) was added. The reaction mixture was partitioned between aqueous hydrochloric acid (5 mL, 2N) and cold ethyl acetate (10 mL). The aqueous phase was extracted with ethyl acetate (4 × 10 mL). The combined organic layers were dried over Na 2 SO 4 , filtered and concentrated in vacuo, followed by flash chromatography (3 × 15 cm, petroleum ether/ethyl acetate, 2:1 to 0:1) to give 0.45 g (2.9 mmol, 72%) of a mixture of two isomers 10a/10b as slightly yellow oil. R f = 0.21 (ethyl acetate); Hydroxyenone 10a: .7 (C-1'), 29.7 (C-2'), 34.2 (C-4), 37.2 (C-6), 61.8 (C-3'), 125.5 (C-2), 166.4 (C-3), 200.13 (C-1).
S3

3-[3-(tert-Butyldiphenylsilyl)oxy-propyl]cyclohex-2-en-1-one (8).
A solution of a mixture of cyclohexanone derivatives 10a/10b (1.00 g, 6.49 mmol) in CH 2 Cl 2 (15 mL) was cooled with an ice water bath to 0 °C. Imidazole (0.88 g, 13.0 mmol) was added in one portion and after 10 min TBDPSCl (1.86 mL, 1.96 g, 7.13 mmol) was added dropwise. The reaction mixture was left in the ice water bath so that it could slowly warm to room temperature. After 23 h the mixture was diluted with diethyl ether (150 mL), washed with aqueous NaHCO 3 solution (75 mL, 5%) and saturated aqueous NaCl solution (75 mL). The organic phase was dried over MgSO 4 , filtered and concentrated in vacuo, followed by purification of the residue by flash chromatography (3 × 15 cm, petroleum ether/ethyl acetate, 4:1) 29 .7 (C-1'), 29.8 (C-2'), 34.4 (C-4), 37.3 (C-6), 63.0 (C-3'), 125.7 (C-2), 127.7 (C Ar ), 129.6 (C Ar ), 133.7 (C Ar ), 135.5 (C Ar ), 166.2 (C-3), 199.8 (C-1); HRMS: calcd for C 25 H 32 O 2 Si 415.20638 [M+Na] + , found 415.206436.
Methyl-1-[3-(tert-butyldiphenylsilyloxy)propyl]-5-oxo-bicyclo[2.2.2]octane-2-carboxylate (11).
To a solution of LHMDS (3.31 mL, 1M in THF, 3.31 mmol) in absolute n-hexane (4 mL) at -85 °C was slowly added a solution of enone 6 (1.00 g, 2.55 mmol) in n-hexane (8 mL) over a period of 30 minutes at -85 °C. The flask containing the enone 6 solution was rinsed with absolute n-hexane (2 mL), which was added to the reaction mixture. After 1 h, methyl acrylate (1.15 mL, 1.10 g, 12.74 mmol) was added dropwise at -85 °C.
The cooling was switched of in order to allow the reaction to warm to room temperature slowly. After 19 h aqueous hydrochloric acid (1M) was added until the mixture was acidic. The phases were separated and the aqueous phase was extracted with diethyl ether (3 × 20 mL). The combined organic layers were washed with saturated aqueous NaHCO 3 solution (10 mL) and dried over MgSO 4 . After filtration and concentration in vacuo the residue was purified by flash chromatography (4 × 15 cm, petroleum ether/ethyl acetate, 19:1 to 5:1) to give 818 mg of a slightly yellow oil, which still contained some starting material. This yellow oil was dissolved and crystallized from n-hexane and washed with cold n-hexane to give 0. 26.5 (C-2'), 26.8 (C(CH 3 ) 3 ), 28.0 (C-3), 29.9 (C-7), 33.9 (C-1'), 38.4 (C-1), 41.8 (C-4), 44.2 (C-2), 44.7 (C-6), 51.6 (OCH 3 ), 64.1 (C-3'), 127.6 (C Ar ), 129.6 (C Ar ), 133.9 (C Ar ), 135. 36 mmol) at 0 °C in small portions. After 2 h, water (10 mL) was added dropwise until the gas evolution ceased. Aqueous hydrochloric acid (40 mL, 1N) was added until the precipitate was dissolved. Diethyl ether (50 mL) was added and the phases were separated. The aqueous phase was extracted with diethyl ether (3 × 50 mL). The combined organic phases were washed with saturated aqueous NaHCO 3 (100 mL) solution (100 mL), dried over Na 2 SO 4 , filtered through celite and concentrated in vacuo to give 2.02 g of the diol as slightly yellow highly viscous oil. R f = 0.14 (n-hexane/ethyl acetate, 1:1). The crude diol was used for the next step without further purification. To a solution of the diol in absolute DMF (12 mL, 2mL per g of PDC 4 ) at room temperature was added PDC (6.28 g, 16.71 mmol) at once followed by stirring of the mixture for 7 h. The reaction was cooled to -55 °C before water (80 mL) was slowly added. The mixture was extracted with diethyl ether (3 × 100 mL) and acidified with aqueous hydrochloric acid (20 mL, 1N) and again extracted with diethyl ether (3 × 100 mL). The combined organic phases of the first extraction and of the second extraction were washed with saturated aqueous NaCl solution (each 50 mL), then combined, dried over Na 2 SO 4 , filtered through celite and concentrated in vacuo followed by purification of the residue by flash chromatography (5 × 15 cm, petroleum ether/ethyl acetate, 5:1 + 0.15% acetic acid to 1:1 + 0.15% acetic acid) to give 1.19 g (2.56 mmol, 61% over two steps) of keto acid 11 as white amorphous solid. R f = 0.52 (n-hexane/ethyl acetate, 1:1 + 2.5% acetic acid); (CH 3 ) 3 ), 22.9 (C-8), 26.6 (C-2'), 26.8 (C(CH 3 ) 3 ), 27.9 (C-3), 29.7 (C-7), 33.7 (C-1'), 38.2 (C-1), 41.7 (C-4), 44.0 (C-2), 44.7 (C-6), 64.0 (C-3'), 127.6 (C Ar ), 129.6 (C Ar ), 133.8 (C Ar ), 135.5 (C Ar ), 180. ) was slowly added dropwise. DMF (0.01 mL) was added at the same temperature. After being stirred for 1.5 h the cooling bath was removed and the reaction mixture was stirred for additional 2.5 h at room temperature. The volatile components were removed under vacuo to give the crude acid chloride as highly viscous brown oil which was used for the next step without further purification. The acid chloride was dissolved in absolute acetonitrile (3.6 mL) and absolute THF (3.6 mL) and was cooled to 0 °C in an ice water bath. Then a solution of TMS-diazomethane (5.12 mL, 1.17 g, 10.2 mmol, 2M in THF) in absolute acetonitrile (6 mL) and absolute THF (6 mL) was added slowly dropwise over a period of 30 min at the same temperature. The reaction was stirred for 17.5 h, in the meantime it was left in the ice water bath so it was able to warm to room temperature slowly. The reaction was cooled with an ice water bath and was quenched with an aqueous citric acid solution (60 mL, 10%). Diethyl ether (300 mL) was added and the phases were separated. The aqueous phase was extracted once again with diethyl ether (100 mL). The combined organic phases were washed with saturated aqueous NaHCO 3 solution (60 mL). The aqueous NaHCO 3 solution was extracted once again with diethyl ether (100 mL). The organic phases were combined, dried over Na 2 SO 4 , filtered, concentrated in vacuo, and purified by flash chromatography (4 × 15 cm, petroleum ether/ethyl acetate, 2:1). The solid residue was recrystallized two times from methanol/CH 2 Cl 2 to give 0.79 g (1.61 mmol, 63% over two steps) of diazoketone 13 as slightly yellow solid. R f = 0.12 (nhexane/ethyl acetate, 2:1); 
Methyl [1-(3'-[tert-butyldiphenylsilyloxy]propyl)-5-oxobicyclo[2.2.2]oct-2-yl]acetate (7).
To a suspension of diazoketone 13 (767 mg, 1.57 mmol) in absolute methanol (12 mL) was slowly added a solution of silver benzoate (86 mg, 314 μmol) in absolute triethylamine (875 μL, 635 mg, 6.28 mmol) under ultrasound irradiation at room temperature. After 1.5 h of ultrasound irradiation, the reaction mixture became a clear solution and was then concentrated in vacuo. The residue was dissolved in diethyl ether (200 mL) and washed with aqueous citric acid (30 mL, 10%) and then with saturated aqueous NaHCO 3 solution (30 mL). The organic phase was died over Na 2 SO 4 , filtered, concentrated in vacuo and purified by flash chromatography (4 × 15 cm, petroleum ether/ethyl acetate, 3:1 to 2:1) to give 730 mg (1.48 mmol, 94%) of keto ester 7 as highly viscous colorless oil. R f = 0.55 (n-hexane/ethyl acetate, 1:1); 1'), 33.8 (C-2), 36.3 (C-9), 37.0 (C-1), 42.4 (C-4), 44.9 (C-6), 51.6 (OCH 3 ), 64.0 (C-3'), 127.6 (C Ar ), 129. After 2 h at the same temperature, water (25 mL) was slowly added dropwise at 0 °C. When the gas evolution had ceased aqueous hydrochloric acid (25 mL, 1M) was added. The mixture was extracted with diethyl ether (3 × 100 mL) and washed with aqueous NaHCO 3 solution (50 mL). The separated NaHCO 3 phase was extracted once with diethyl ether (50 mL). The combined organic phases were dried over Na 2 SO 4 , filtered and concentrated in vacuo to give 644 mg of the diol as a highly viscous colorless oil, which was used for the next step without further purification. R f = 0.12, 0.17 (n-hexane/ethyl acetate, 1:1).
The crude diol was dissolved in absolute CH 2 Cl 2 (21 mL). NaHCO 3 (955 mg, 11.37 mmol) and DMP 5 (1.57 mg, 3.70 mmol) were added at room temperature. After 2.5 h at room temperature saturated aqueous NaHCO 3 solution (20 mL) and saturated aqueous Na 2 S 2 O 3 solution (20 mL) were added and the mixture was stirred for additional 30 min at room temperature. The mixture was extracted with diethyl ether (3 × 100 mL). The combined organic layers were washed with water (20 mL) and saturated NaCl solution (20 mL), dried over Na 2 SO 4 , filtered, and concentrated in vacuo. The crude material was purified by flash chromatography (4 × 15 cm, petroleum ether/ethyl acetate, 3:1) to give 575 mg (1.243 mmol, 87% over two steps) of keto aldehyde 14 as a highly viscous colorless oil. R f = 0.54 (n-hexane/petroleum ether, 1:1); and diethyl ether (200 mL) were added. The phases were separated and the aqueous phase was extracted with diethyl ether (3 × 200 mL). The combined organic layers were dried over Na 2 SO 4 , filtered, concentrated in vacuo and the residue purified by repeated flash chromatography (petroleum ether/ethyl acetate, 5:1, 7:1 to 1:1, 10:1 to 3:1 ) to give both separated epimers (epimeric ratio exo/endo, 1.35:1), 319 mg (689 μmol, 55%) of the exo epimer 6a as a colorless oil and 236 mg (510 μmol, 41%) of the endo epimer 6b as amorphous white solid. R f = 0.54 (exo), 0.44 (endo) (n-hexane/ethyl acetate, 1:1). exo-epimer 6a: ]decan-2-one (15). To a solution of exo-aldol product 6a (208 mg, 450 μmol) in absolute CH 2 Cl 2 (1 mL) at room temperature was added a solution of absolute triethylamine (100 μL, 73 mg, 720 μmol) and acetic anhydride (59 μL, 64 mg, 624 μmol) in absolute CH 2 Cl 2 (4 mL). Finally, DMAP (6 mg, 48 μmol) was added. After 2.5 h of stirring aqueous hydrochloric acid (10 mL, 1M) and CH 2 Cl 2 (10 mL) were added. The phases were separated and the aqueous phase was extracted with CH 2 Cl 2 (3 × 15 mL). The combined organic layers were washed with saturated aqueous NaHCO 3 solution (10 mL). The organic phase was dried over Na 2 SO 4 , filtered, and concentrated in vacuo. The crude acetate was purified by flash chromatography (2.5 × 15 cm, petroleum ether/ethyl acetate, 7:1 to 5:1) to give 214 mg (425 μmol, 95%) of acetate 15 as colorless oil. (CH 3 CO 2 ), 22.8 (C-8), 26.0 (C-9), 26.8 (C(CH 3 ) 3 ), 27.3 (C-1'), 32.1 (C-2'), 32.3 (C-10), 38.5 (C-6), 41.6 (C-5), 42.3 (C-1), 46.6 (C-7), 61.9 (C-3), 64.3 (C-3'), 78.1 (C-4), 127.6 (C Ar ), 127.6 (C Ar ), 129.6 (C Ar ), 129.6 (C Ar ), 133.8 (C Ar ), 133.9 (C Ar ), 135.5 (C Ar ), 170.0 (CH 3 CO 2 ), 216.1 (C-2) ]decan-2-toluolsulfonylhydrazone (16). To a solution of exo-acetate 15 (213 mg, 422 mmol) in absolute methanol (5 mL), was added ptoluolsulfonyl hydrazide (102 mg, 549 μmol) and the mixture was heated to 66 °C in a sealed tube for 6.5 h. After cooling to room temperature, the volatile components were removed in vacuo and the residue was ]decan-4-exo-yloxyacetate (17). To a solution of tosylhydrazone 16 (182 mg, 270 μmol) in absolute methanol (3 mL) were added anhydrous ZnCl 2 (44 mg, 703 μmol) and NaCNBH 3 (59 mg, 433 μmol) at room temperature. The reaction was then stirred at reflux temperature for 3.5 h. Then additional NaCNBH 3 (59 mg, 433 μmol) was added and reflux was continued for 2 h. Thereafter, the mixture was cooled to room temperature and treated with aqueous NaOH (10 mL, 1M) and saturated aqueous NaCl solution (10 mL). The milky mixture was extracted with ethyl acetate (3 × 40 mL). The combined organic layers were dried over Na 2 SO 4 , filtered, concentrated in vacuo and purified by flash chromatography (1. 05 (s, 9H, H tBu ), 1.16-1.31 (m, 2H, 2'-H, 10-H), 1.35-1.64 (m, 9H, 1-H, 1'-H, 2'-H, 5-H, 8-H, 9-H 24 .0 (C-1), 26.9 (C(CH 3 ) 3 ), 27.3 (C-1'),28.6 (C-9), 33.2 (C-2'), 34.4 (C-5), 37.1 (C-10), 38.5 (C-6), 40.7 (C-7), 41.1 (C-2), 44.9 (C-3), 64.8 (C-3'), 85.3 (C-4), 127.6 (C Ar ), 129.5 (C Ar ), 134.1 (C Ar ), 134.1 (C Ar ), 135. ]decan-4-exo-ol (18). To a solution of exo-acetate 17 (93 mg, 190 μmol) in absolute methanol (4 mL) was added a dry K 2 CO 3 (131 mg, 948 μmol) at room temperature. After being stirred for 6 h at room temperature, aqueous phosphate buffer (15 mL, pH 7, 3.42 g·L -1 NaH 2 PO 4 ·2H 2 O, 7.26 g·L -1 Na 2 HPO 4 ·2H 2 O) and diethyl ether (25 mL) were added. The phases were separated and the aqueous phase was extracted with diethyl ether (3 × 25 mL). The combined organic layers were dried over Na 2 SO 4 , filtered, concentrated in vacuo and the residue purified by flash chromatography ( ]decan-4-one (5). To a solution of alcohol 18 (58 mg, 129 μmol) in absolute CH 2 Cl 2 (1.3 mL) were added NaHCO 3 (43 mg, 517 μmol) and DMP 5 (71 mg, 168 μmol) at room temperature. After 1 h at room temperature DMP (71 mg, 168 μmol) was added. After additional 30 min at room temperature saturated aqueous NaHCO 3 solution (2 mL) and saturated aqueous Na 2 S 2 O 3 solution (2 mL) were added and the mixture was stirred for 30 min. Water (5 mL) was added and the mixture was extracted with diethyl ether (3 × 15 mL). The combined organic layers were washed with saturated aqueous NaCl solution (10 mL), dried over Na 2 SO 4 , filtered, and concentrated in vacuo. 8-H, 9-H, 10-H), 1.79-2.05 (m, 4H, 2-H, 3-H , 1H, 2.42 (dd, J = 7.2 Hz, J = 18.8 Hz, 1H, 2H, 6H, H Ar ), 4H, H Ar (CH 3 ) 3 ), 27.1 (C-2'), 28.0 (C-9), 30.5 (C-2), 33.7 (C-1'), 35.0 (C-6), 36.5 (C-10), 38.6 (C-7), 45.4 (C-5), 51.5 (C-3), 64.1 (C-3'), 127.6 (C Ar ), 129.5 (C Ar ), 133.9 (C Ar ), 135.5 (C Ar ), 222.4 (C-4) 
